GABA-glutamate interaction in the control of BDNF expression in hypothalamic neurons.
Brain derived-neurotrophic factor (BDNF) belongs to the neurotrophin family and regulates the survival, differentiation and maintenance of function in different neuronal populations. We previously reported that glutamate increases the expression of BDNF mRNA, its four transcripts and the BDNF peptide in fetal hypothalamic neurons, essentially through NMDA receptor activation. In the present study, we investigated whether GABA interacts with glutamate in the regulation of BDNF gene expression. BDNF and Trk B (BDNF receptor) mRNAs were determined by RNAse protection assay. BDNF transcripts expression levels were evaluated by semi-quantitative RT-PCR. BDNF peptide content was analyzed by enzyme immunoassay (ELISA).We found that picrotoxin (a GABA(A) receptor antagonist) stimulated BDNF mRNA expression and that GABA decreased the glutamate-induced augmentation with no effect on the expression of mRNA encoding the BDNF receptor, Trk B. Measurements of BDNF transcripts levels showed that transcripts containing exons I and III were increased by picrotoxin, whereas those containing exons II and IV were unchanged. GABA solely diminished the glutamate-stimulated expression of transcripts containing exon III. In addition, GABA also inhibited the stimulatory effect of glutamate on BDNF peptide content. Our findings show an interaction between glutamate and GABA on BDNF expression (mRNA, transcripts and peptide) in fetal hypothalamic neurons.